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PREFACE

The ideas and recommendations presented in this report are based on the materials
and working papers prepared by the resident members of the 1962 Summer Study
Group that was sponsored by the Committee on Space Efforts and Society of the
American Academy of Arts and Sciences. These materials were edited and ar- -
ranged in this report by Edward E., Furash of Harvard Business School, using an L
earlier version by Lewis A, Dexter. Chapters"i‘wo and Three of this report draw
chiefly on the work of John R. Seeley, and Chapter Four is based mainly on the work
of Mr Seeley and Lewis A. Dexter. Chapter Five draws on the work of all the resi-
dent members and of William Harris of the Battelle Memorial Institute. The mat-
eriale or Appendix A and Appendix B (available separately) are clearly attributed

to each author. While the substance and conceptions of this report were approved

by the members of the Summer Study Group, the specific phrasing of this printed
version is the responsibility of the editors.

-

We wish to express our appreciation to Mrs. Shirley Nourse Garand and Miss Joan
C. Laws for their genuinely valuable patience and assistance during our summer
meetings, and for their many hours of work in preparing this document.
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CHAPTER ONE:

INTRODUCTION

I. HISTORY OF THE PROJECT

In the Spring of 1962, the American Academy of Arts and Sciences received a grant
of $181,000 from the National Aeronautics and Space Administration (NASA) for the
purpose of studying, over a period of approximately two years, the relationships of
space efforts to U. S. society. To carry out this study, the Academy established a
Committee on Space Efforts and Society:

Raymond A. Bauer, Harvard Business School, Chairman
Francis M. Bator, Massachusetts Institute of Technology
Saville R, Davis, The Christian Science Monitor

Donald B. Marquis, Massachusetts Institute of Technology
Don K. Price, Harvard University

Walter A. Rosenblith, Massachusetts Institute of Technology
Earl P. Stevenson, Arthur D. Little, Inc.

Arthur E. Sutherland, Harvard Law School

Lewis A, Dexter, Executive Director

The NASA grant was phrased in broad terms with the expectation that this Committee
would examine, as its first task, the part that social science research could play in
studying the relationships of space efforts to society, and that, on the basis of this
examination, the Committee would identify specific problems worthy of research.
Then, as the second phase of its work, the Committee would support or carry out
"detailed studies, as mutually agreed upon by NASA and the grantee, of specific
problems identified in phase 1."

To help it examine the role of social science research and identify those problems
generated by space efforts worthy of research, the Committee invited a group of
scholars and administrators to work with its Executive Director during July and
August of 1962, This Summer Study Group consisted of Resident Members who
participated for two full months; Visiting Members who participated for extended
periods of time (usually ten days) ; Contributors who made formal presentation to
the members and led discussion on the presentation, usually for one day; and Guest
Observers and Discussants who joined members periodically to hear contributors
and to participate in discussions. Exhibit One presents a list of the Summer Study
Group participants.




Exhibit 1
LIST OF PARTICIPANTS

American Academy of Arts and Sciences
Committee on Space Efforts and Society

SUMMER STUDY GROUP
1962

RESIDENT MEMBERS

John R. Seeley, Chairman, Department of Sociology, York University, Toronto;
Associate, Department of Psychiatry, University of Toronto

Bertram M. Gross, Professor of Political Science, Syracuse University; and
Visiting Professor, Harvard Business School, 1962-3

Sumner Myers, Senior Engineer, Institute of Public Administration

Lewis A, Dexter, Executive Director, Committee on Space Efforts and Society

VISITING MEMBERS

James Bright, Professor of Business Administration, Harvard Business School

Abba P. Lerner, Professor of Economics, Michigan State University

Harold Mendelsohn, Professor, School of Communications Arts, University of
Denver

Derek de Solla Price, Chairman, Department of History of Science and Medicine,
Yale University

CONTRIBUTORS

Robert Barre, National Aeronautics and Space Administration

William Harris, Assistant to the Vice President, Washington Office, Battelle
Memorial Institute

Edward Hincks, Director of Research, Aerospace Industries Association of
America, Inc.

John P. Hagen, National Aeronautics and Space Administration

Leonard L.ederman, Committee on Science and Technology, United States
Chamber of Commerce

Richard Wright, National Aeronautics and Space Administration

GUEST OBSERVERS AND DISCUSSANTS

Raymond A. Bauer, Professor of Business Administration, Harvard Business
School; and Chairman, Committee on Space Efforts and Society

Edward E, Furash, Instructor in Business Administration, Harvard Business School

Earl P. Stevenson, President, Greater Boston Chamber of Commerce, and
Consultant to Arthur D. Little, Inc.

Norman Storer, Assistant Chairman, Department of Social Relations, Harvard
University

Gerhard Wiebe, Dean, School of Public Relations and Communications, Boston
University
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II. THE REPORT

The members of the Summer Study Group decided to interpret their assignment from
the Committee on Space Efforts and Society as a request for a report which would:

A. indicate the ways in which the space program is a social phenomenon;

B. discuss the degree to which social science research could profitably
study the space program as a social phenomenon;

C. suggest the most appropriate role for such agencies as NASA to take
as sponsors or doers of social science research;

D. suggest the role which the Committee on Space Efforts and Society should
take as sponsor or doer of such social science research; and

E. present the characteristics of significant, meaningful and feasible social
science research on the space program as a social phenomenon, together
with a list of specific research projects that the Committee on Space Ef-
forts and Society could sponsor or undertake.

This report is the Summer Study Group's response to its assignment.

In Chapter Two, '"The Space Program as a Social Phenomenon, ' we point out that
space efforts themselves are a social phenomenon, and that they generate additional
social phenomena through their impact on society. We describe and discuss three
broad categories of significant and worthwhile social science research on the space
program as a social phenomenon: (A) the space program as part of a wave of mas-
sive technological innovation; (B) the space program as the focus of a number of
different purposes and interests; and (C) the space program as an initiator of changes
in the organization of society.

In Chapter Three, ""The Nature of Social Science Research,'" we present a portrait of
social science research that emphasizes its diffuse, unboundaried, ''experimental"
nature. We state that.the nature of social science research is such that the tasks of
formulating the research problem and devising the research techfiques are far from
easy and routine. We conclude that '"good' social science research is characterized
by the way in which it is carried out and by its being reported in such a fashion that
its most general implications can be inferred readily; and that the most important
element in obtaining ''good' research is the ability of the researcher. Consequently,
the "experimental' nature of social science research leads us to emphasize that good
research takes time to plan, and that the wise sponsor will plan his research program
to allow for that time.

In Chapter Four, '"The Role of the National Aeronautics and Space Administration, "

we state that NASA will best achieve its own need for excellent social science research
and will, at the same time, best benefit the development of the social sciences in gen-
eral by encouraging broad, unfettered enquiry through unrestricted, long-term grants.
To do this, NASA will have to first generate sustained social science interest in study-
ing the space program as a social phenomenon.
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In Chapter Five, '"The Role of the Committee on Space Efforts and Society, " we ap-
ply the conception of ''lead time'' to the role of the Committee as a sponsor and doer
of social science research. Specifically, we suggest that the Committee should

plan to operate and sponsor projects for a four to five year period in order to pro-
duce sound and significant social science research and to encourage others to under-
take research in this area. Consequently, we emphatically recommend that the Com-
mittee raise, by application to NASA or elsewhere, the funds necessary for a four

to five year program. In the remainder of the chapter we present our suggestions

on the standards to be used in designing or evaluating specific research on space ef-
forts as social phenomena, together with a general research strategy and specific
research projects that the Committee can undertake itself or can recommend to NASA.

There are two Appendices to this report which have not been included in this printed
version. They are available separately in mimeograph form. Appendix A contains
those essays by members of the Summer Study Group which discuss in greater de-
tail the five projects proposed in Chapter Five of this report. Appendix B contains
general essays by members of the Summer Study Group. A description of these Ap-
pendices together with a list of their contents will be found at the end of this report.

II1. SOME COMMENTS

The range of possible analyses of social phenomena generated by the space program
is limitless. This factor alone determines a major criterion we have used in writ-
ing this report: that in order to develop feasible work programs that give a possibility
of results in a limited time, priorities must be set and the areas of inquiry limited.
However, the setting of these priorities is always somewhat arbitrary, and accord-
ingly, we have largely confined ourselves to recommendations in the fields in which
we have some competence: the social sciences including therein political philosophy.
We have also, and for the same reason, confined our attention to the effect of the
space program as a massive technological effort on this planet. We recognize that
an equally convincing set of recommendations could be drawn up on the social and
bio-psychological problems of living or colonizing outer space, or on problems posed
by disciplines with, which we are not familiar, such as human ecology. Other reports
might well be prepé.red on these matters.

One final note. Though we emphasized research in this report, we do not wish to
leave the impression that the only contributions that social scientists can make to
understanding the space effort and its impact or implications for society is through
research, particularly new, empirical research. Persons with specialized training
can often contribute sound advice based on the accumulated wisdom of their disciplines,.
Such advice, given in those areas relevanttothe person's specialization, could be as
valuable and certainly would be less costly than new rese arch. In addition, we do

not wish our emphasis to encourage the proliferation of research for its own sake.

If organizations are not prepared to receive or use the research being done, then the
research may be wasteful. This does not mean that we wish to discourage comple-
mentary efforts on the part of different social scientists. Rather, we are emphasizing
that a program of effective research requires more than the mere multiplication of

new, empirical researches.
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CHAPTER TWO:

THE SPACE PROGRAM AS A SOCIAL PHENOMENON

I. INTRODUCTION

Our national space effort is a massive expenditure of physical resources and human
energies organized to achieve the radical and novel technology needed to enable man
to explore, survive and function in outer space. The space program, like any other
technological program, is a social as well as a scientific phenomenon.

Technological programs are a social phenomenon in that the habits, values, attitudes,
traditions and institutions of any society determine before the fact whether scientific
phenomena of any kind will ever occur. And these same habits, values, attitudes,
traditions and institutions determine whether and how such scientific phenomena dev-
elop further, how they are interpreted by the society as a whole, and what effects
they will have upon the society. This means, in effect, that technological programs
have consequences for a society beyond their direct scientific goals; have impacts
which can in turn help determine the habits, values, attitudes, traditions and institu-
tions of the society in the future. Stated so generally, these relationships and im-
pacts appear almost too obvious to mention. Yet when one attempts to trace them
specifically, especially to describe the societal consequences of a given technologi-
cal program, the potentially great number and magnitude of these impacts upon the
society becomes clear, and, consequently, the need to study and predict them be-
comes more apparent and urgent.

Examining our national space program in this light, we find that its vast expenditure
of money and manpower and its new research all lead us to recognize that the poten-
tial and existing social phenomena generated by our space effort are worthy of urgent
social scientific study. Yet, at the same time, the potential impacts upon our society
are almost numberless, and the mere task of enumerating and classifying them would
be gargantuan. Fortunately, a previous effort in this area has already performed the
valuable service of identifying and describing the many major social problems that
have been, could be, or will be created or accentuated by our space efforts. This
Brookings Institution report, '"Proposed Studies on the Implications of Peaceful Space
Activities for Human Affairs, ' was prepared by Donald N. Michael in collaboration
with a committee of experts from several fields, and emphasizes the desirability of
stimulating research, both inside and outside the government, which can help in deal-
ing with these social problems:

Space activities require great investments of money, men, materials,
and creative effort and thereby compete with the needs of other areas

of human endeavor. They contribute to rapid rates of technological
change and thereby give rise to social and personal readjustment prob-
lemns. Thus it is most desirable that the problems and opportunities
they may imply for society be understood. Since the potentialities of
space activities are wide ranging, so, too, must be a research program
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on their implications. Examined herein are the problems and
opportunities that may be introduced by hardware, such as a

weather satellite forecasting system; events, such as the ad-
ventures of astronauts in space; and ideas, such as those embodied
in discussions of the degree to which national prestige may be depen-
dent on success in space accomplishments. Certain implications
may be directly related to aspects of a specific social environment.

II. THREE CATEGORIES OF SOCIAL PHENOMENA

However, though we assessed the list of social problems presented in the Brookings
Report and added to it, even such a full listing was far from our task of determining
and describing feasible social science research projects which the Committee could
sponsor or undertake.” We determined, therefore, that our next step was to group
these social problems into significant broad categories of social phenomena; cate-
gories in which meaningful and feasible social science research could be designed
and undertaken. We must admit, at the outset, that our choice of categories, and
subsequently of specific projects and research designs, was influenced by our own
research abilities and theoretical interests.

The remainder of this chapter describes and discusses the space program as a soc-
ial phenomenon in three broad categories we consider significant:

A. the space program is part of a wave of massive technological innovation;

B. the space program represents the fusion of an unusually large number of
different purposes and interests;

C. the space program will induce many changes in the organization of our
society.

1. Michael, Donald N., et al, Proposed Studies on the Implications of Peaceful
Space Activities for Human Affairs, prepared tor the National Aeronautics and
Space Administration by the Brookings Institution, U. S. Government Printing
Office (1961), p. 1.

2. As part of our work in gathering a list of actual or potential social problems
engendered by our space efforts, we surveyed members of the Academy by means
of a letter eliciting their comments. For a classification and discussion of the
replies, see Geno Ballotti's ""Analysis and Summary of Responses from Fellows
of the American Academy of Arts and Sciences Concerning the Space Program
as a Subject for Study and Thought."
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A. The Space Program as Massive Technological Innovation

Our national expenditure of vast amounts of physical resources and human energies
on space efforts represents the latest phase of a continuing pattern of technological
innovation begun with the "Industrial Revolution.' And the increasing amount and
rate of such innovation since the beginning of this century has been further accentu-
ated in recent years by the entry of the Federal Government, with its immense re-
sources, into the research arena for purposes of national defense and prestige. We
need not recount here the many traditional examples of the way in which new tech-
nology--the internal combustion engine, for example--can change a whole society.

Social scientists have always been interested in such matters as social change, the
reciprocal interdependence of technology and other aspects of a culture, and the in-
tegration of new ideas into old ways of life. Yet the massive scale of our current
investment in research to generate new technology redirects these issues to the soc-
ial scientist's attention with new urgency. While one can at first believe that the
changes that could result from this massive technological investment will merely

be similar to those of the past and differ only in quantity, this very quantitative dif-
ference may turn out to be a qualitative distinction of importance.

For example, not only the rate of change but the depth to which changes penetrate

our lives could be affected by the enormous scale of our present undertakings. These
events may, perhaps, require a radical change in the '""every-day thinking'" of a large

proportion of our pepulation. They may pose so many new problems that old theories
and ancient practices of coping with change may be rendered wholly inadequate.

Finally, the very immensity, and organized concentration of the space program and
other attempts to achieve massive technological innovation raise some questions and
research possibilities never envisioned seriously before the present. For example,
how can change in one sphere (space technology) be made to redound to the advan-
tage of the whole social system (civilian economy) ? Or, looking beyond our concern
with how our own society can survive accelerated change stemming primarily from
invention, how can such changes further the actualization of the hopes of all mankind?

B. The Space Program as the Focus of a Number of Different Purposes and Interests

One can easily cite a number of different interests that can be fulfilled through our
space program. For example, it helps build our international prestige, accomplish-
es scientific and military research in outer space, contributes to the defense of our
nation, provides a vehicle for injecting funds into the economy to maintain employ-
ment and ""growth, ' stimulates research and technological innovation as another con-
tribution to economic growth, and so forth. Any such program can move towards its
goals especially rapidly and can exert a profound influence on our society when it
mobilizes so many individually powerful influences and purposes into a constellation
that will support its vast and diverse activities. And one must understand the elements
of such a constellation in order to be certain that the program is best fulfilling its
multiple goals.
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In order for the goals to be evaluated properly and managed accurately, each of the
space program's supporting purposes must be studied in the light of the other inter-
ests so that the power and direction of their combined action can be evaluated. And
this study must be as broad and early as possible, so that potential wrong conse-
quences are not perceived too late. Conservation laws passed long after field and
forest were ruined are testimony to the futility of belated study, understanding, de-
bate and action of our goals and purposes.

The space program represents a unique joining of previously differently associated
interests even in the very form of the official organization of the space effort: mil-
itary joined with civilian; scientist joined with the administrator, and business join-
ed with government. We know little enough in general about the organization of dif-
ferent interests in an effective organization to achieve complex purposes; but we do

know enough to recognize that further study would more than amply repay its costs

in terms of creating an organization that would most effectively achieve its goals.

In sum, the space effort is dependent on men, organization and material resources.
Men and organizations can be better directed toward the achievement of multiple
goals if we know how these goals relate to each other, and what reflective moral
questions we must raise about these goals. In sum, we are saying that in the im-
plementation of massive technological enterprises the '"moral' plays at least as sig-
nificant a role as the material.

C. The Space Program as Initiator of Changes in the Organization of Society

Here is the category into which most of the numerous examples of social phenomena
engendered by the space program could be placed. Any massive technological enter-
prise such as the space program will have a diversity of unplanned effects on the
organization of society. And social science research can increase our skill at antic-
ipating, adapting to, or making provision for such unplanned effects.

One much discussed example of the obvious unplanned effects which may flow from
the space effort is the possibility of a shortage of skills in certain key areas of engin-
eering, education, and even basic science. In effect, by drawing today's manpower
into space research we may actually reduce the number of persons available to train
the future generations of scientists and engineers, thereby threatening the success
of the space program and the achievement of other national goals. Consequently,

we must determine whether the threat of such a shortage is real, how great, how
likely, and if so, what means exist to prevent or ameliorate the shortage? For ex-
ample, could we make greater use of skilled women, extend the working age limit,
rehabilitate and use older persons part-time, develop different methods for train-
ing skilled workers and engineers, improve management technology, adopt better
techniques of information retrieval and dissemination, find ways to build morals

and stimulate more first-class work, or develop management programs which re-
duce worker turnover ?

This is merely an example of the many different kinds of changes in society that may
result from or be required by the space program. Perhaps the most valuable contri-
bution of scholarly analysis might well be to anticipate what would otherwise be unan-
ticipated problems, and to suggest means of dealing with these problems.
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III. CONCLUSION

As we have noted, a full listing of social problems is not equivalent to a listing of
significant, meaningful and feasible social science research projects. The most
important reason for this is that the boundaries of desirable social science research
projects cannot be neatly defined by naming social problems. Our own grouping of
social problems into three categories of social phenomena underscores and illus-
trates this point.

Yet even our categories of social phenomena may turn out to be less significant than
we see them at present, for in all branches of knowledge, some of the most creative
work will center around new and unpredictable ways of looking at events; ways which
put together phenomena previously regarded as unrelated. Accordingly, some of
the most significant research will ""take off'' at a level of generality or in a frame-
work which does not specify a direct connection with any named social problem or
current concern. ‘

Similarly, though our categories of social phenomena are meaningful, they are far
from a listing of feasible social science research projects. And the major difficulty
remaining in designing such research projects is the nature of social science research
itself. Putting this most simply, a large number of important social problems or
categories of social phenomena are not easily researchable by present social science
research techniques and methods, or at best, require a great deal of planning time

to devise worthwhile social science research. The limits set on designing research
projects by the nature of social science research are discussed in Chapter Three of
this report.
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CHAPTER THREE:

THE NATURE OF SOCIAL SCIENCE RESEARCH

I. INTRODUCTION

In Chapter Two we pointed out that our categorization of the space program as a soc-
ial phenomenon is not the listing of meaningful and feasible social science research
projects that the Committee on Space Efforts and Society might undertake or sponsor.
And we noted as well that the major difficulty in designing such research projects is
the nature of social science research itself. That is, a large number of important
social problems are not easily researchable by present techniques and methods, or,
at best, require a great deal of planning time in order to devise worthwhile social
science research on them. Consequently, both in order to design research, and,
more importantly, to explain this research to our sponsors, we found it necessary
to answer the following question: How does the nature of social science research
affect the study of the space program as a social phenomenon?

II. NOTES ON SOCIAL SCIENCE RESEARCH

Our goal in the remainder of this chapter is to bring into brief view those diverse
characteristics of social science research that we believe affect the design of re-
search on the space program as a social-phenomenon. This presentation is by no
means a comprehensive or schematized discussion of the nature of social science
research as it relates to social phenomena generated by the space program. Rather,
the notes that follow serve a limited, two-fold purpose: first, to acquaint the Com-
mittee with our views on the nature of social science research and, thereby, how
these views influenced our recommendations and choice of suggested research pro-
jects; and second, to provide the Committee with a view of the nature of social sci-
ence research which, we believe the Committee must transmit to the National Aer-
onautics and Space Administration (NASA) so that NASA can better understand and
evaluate the social science research presented to it.

A. Many interesting social problems are not readily researchable by present social
science research techniques and methods.

For example, many social problems cannot be readily identified because techniques
of mass observation are not available to the social scientist, and years of lead time
would be necessary to develop such reliable techniques. The existing techniques of
social science research have not been perfected to the point where they are readily
and reliably usable in studying rapidly a large volume of social phenomena. Simi-
larly, individual techniques have not been used in a wide enough variety of different
analytical situations so that one can readily adapt them to new studies. In effect,
each new social science research project requires to a good degree the development
of new techniques or the special tailoring of existing methodology. This ""experi-
mental' nature of social science research adds to the need for increased lead time
in designing projects, and limits the routine use of social science research.
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To help overcome this limitation, social science badly needs a device midway between
itself and journalism that can furnish it with crude data, moderately reliable observa-
tions, and materials likely to generate hypotheses for more detailed test later. Some
modification of "mass observation' might well fill the bill.

B. The boundaries of desirable social science research projects cannot be neatly de-
fined by naming a social problem.

As in all branches ot knowledge, some of the most creative work will center around
new and unpredictable ways of looking at events, ways which '"put together' phenom-
ena previously regarded as unrelated. Accordingly, some of the most significant re-
search will ""take off' at a level of generality or in a framework which does not speci-
fy direct connection with any named social problem about which we are not currently
concerned. This spontaneous reorganization of information into new ideas or theories
--call it insight if you like--is an important characteristic of social science research,
and accounts for, at least in part, the lack of relation between a researcher's origin-
al intention and his findings, as discussed below (C).

C. There can be only the loosest of relations between the original intentions of an in-
vestigator and the actual outcome of a given social science research project.

In the present state of social science research, an original intent to search for the
answer to a very particular question may have as an outcome an answer to a very
general question, and vice versa. This looseness of the intention-result relation-
ship in social science research must be accepted as a fact of life for the indefinite
future., Consequently, it is very difficult to develop a successful social science re-
search strategy based upon the declared intentions of the investigators.

D. Good social science research is characterized by the way in which it is carried
out and by its being reported in such a fashion that its most general implications
can be inferred readily.

For example, pigeon-pecking and dog salivation can be studied and reported in sucb
ways as to illuminate or raise vital further questions about all learning, perhaps even
about all behavior. Similarly, one cannot guarantee good results from social science
research by demanding that the research problem be stated in advance in given gen-
eral or specific terms, for, as noted above (C), there is no direct relation between
the researcher's original intent and the actual outcome of the research. Rather, a
good outcome from social science research is guaranteed by the breadth of interest,
knowledge and competence of the investigator himself, and certainly not guaranteed
by the apparent breadth or narrowness of what he first believes he wishes to study.

E. Social science research can be conducted on any scale of money or manpower.

And there is no direct relationship between the scale of the research and the value
of the findings from that research. However, it is our belief that a ''less-than-
sufficient" scale of social science research may well result in waste of social sci-
ence resources, if only because such limited research may make visible one piece
of a jigsaw puzzle not intelligible without the others. No one knows exactly
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what is an adequate and feasible scale of social science research for a project as
large as our space efforts, for example, but our best judgment is that one mill of
every operational dollar expended by NASA is an appropriate rate at which to begin.

F. Choices between '"guided" and "unguided'" social science research projects should
be made on the basis of the competence of the investigator.

We define ''guided' research as those situations in which the selection of the problem
and the major research strategy in its investigation lies with someone other than the
principal investigator. We define '"unguided' research as the absence of such direc-
tion or control. Research sponsors usually believe that they must make the choice
as to whether to guide or not to guide the project design in order to insure that some
findings result from the research. However, the important issue is not whether to
minimize or maximize such guidance solely in terms of the amount of help given, but
rather, to tailor the amount and kind of guidance to the ability of the investigator to
work without guidance. In sum, each investigator, in so far as possible, should be
given the degree of freedom that he can best use and tolerate.

G. More significantly, there simply are not enough qualified people able and willing
to undertake serious social science research in new areas.

Most qualified persons are already committed to definite career lines or interests. 1

Consequently, it will be very difficult to lure them into new projects. This shortage
of social science manpower becomes particularly important when we realize that,
almost certainly, the space program and other programs of massive technological
innovation will continue to generate social problems, all at present substantially un-
anticipated, at an unknown rate.

H. If the social sciences are to be adequate to the research needs proposed in this
or any other report, then they must develop better means of information retriev-
al and dissemination than currently in use.

Social scientists do not have available to them at present easy access to the great
volume of research already done, to the great amounts of data gathered by unanalyzed,
to the data available but ungathered, and the like. A drastic improvement in informa-
tion retrieval and dissemination is a prerequisite to improving the efficient use of
social science research dollars.

I. There is no special, sovereign virtue in either single discipline or "interdisci-
plinary'" social science research.

What needs encouragement, however, is a multiplication of opportunities for persons
with different formal educations to attempt to communicate with each other. Such

1. See Chapter Four.
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communication is especially urgent between the social sciences and the humanities,
and the social sciences and the natural or engineering sciences. 2

J. It is time for social scientists to carefully think through the essential purpose of
social science research, both for the sake of social science and the ''users' of
social science.

That is, to what degree, if at all, should the purposes and goals of social science re-
search be determined by the aims of financial, social, administrative or other spon-
sors? For example, should the sponsors of social science research use it to prove
a need for social action? To what degree is social science research open to other
forms of intervention?

The ethics and other aspects of the consumer-producer relation in sponsored social
science research require study, discussion and definition. In effect, we ask who is
a ''valid" sponsor for social science research into a given area? What limits, if any,
can the sponsor set on the research to be done? Another side of the sarne coin is

the answer to this question: What agency, person, institution, or the like should
hold itself responsible for initiating and sponsoring what kinds of social science en-
quiries ? No ordered discussion of these most vital problems, in so far as we know,
exists, and yet such a discussion and the consequent definition of moral boundaries
should precede the further development of social science research.

K. Social science research need not be oriented specifically toward policy findings
in order to have policy implications.

Formulating research problems initially in terms of specific policy needs will not
automatically yield findings useful in determining policy. What distinguishes ''good"
research in this area is the ability of someone (not necessarily the original research-
er) to draw policy implications from any kind of data, whether the original research
was formulated in terms of specific policy needs or not. Consequently, research
sponsors need not attempt to balance their programs between ''policy oriented' and
""theory oriented' research in order to insure findings that will have policy implications.

In fact, such policy interpretations are so much a function of the talent of the indiv-
idual interpreting the data that the process of drawing policy implications might well
be profitably separated from research into a recognized, conceptually independent
enterprise analogical to '"development' in the Natural Sciences. Unfortunately, given
the history of social science in the past fifty years, emphasis may well have to be
placed on legitimating policy-oriented research, since most manpower is attracted
to '"theory orientation' as being undilutedly praiseworthy.

L. The closer social science research comes to examining vital questions of policy,
the more it will be impugned as being '"controversial."

Similarly, the more profound and probative the social science enquiry, the likelier
will it be to be attacked as "irrelevant.' All persons participating in social science

2. See Chapter Four.
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research of any consequence must be prepared to hear such attacks, and must learn
to discount the attributions and continue to carry forward the research as originally
designed. However, it is the researcher's responsibility to see to it that the strat-
egy and its foundations are understood by others to begin with, so as to decrease the
likelihood that the research may have to be altered to meet ill-founded criticism.

III. CONCLUSION

The portrait of social science research presented in this chapter emphasizes its
diffuse, unboundaried, "experimental' nature. We have pointed out that the boundaries
of social science research projects cannot be neatly defined by merely naming a soc-
ial problem, and that many social problems are not readily researchable by present
social science research techniques. In sum, we are stating that the tasks of formu-
lating the research problem and devising the research techniques are far from easy

or routine in social science research.

Similarly, we have emphasized that there is only the loosest of relations between the
original intentions of an investigator and the actual outcome of his project, and that
"good' social science research is characterized by the way in which it is carried out
and the manner in which it is reported. In effect, we are stating that the most im-
portant element in obtaining '"good'' research is the ability of the researcher--his
talents, his breadth, his energy.

We went on to discuss a number of currently accepted generalizations about the man-
agement and formulation of research: the scale of research, the '"interdisciplinary"
approach, the manner in which research problems are formulated and projects are
guided, and many other issues. Again, we conclude that most of the decisions on these
issues or problems must be made in terms of the specific research project and the
capacities of the researcher.

If our description of the nature of social science research cumulates to any one em-
phasis, it is an emphasis on caution. The researcher must be cautious when de-
signing social science research. The sponsor and researcher must be cautious when
evaluating research designs and strategies so that their own preconceptions do not
prevent them from seeing the essential values of the project. The sponsor must be
cautious when supporting research, so that he does not expect greater, more per-
manent, or more perfect findings than social science research can generate.

This emphasis on caution, on the '"experimental' nature of social science research,
leads us to formulate our most urgent plea concerning the study of the space pro-
gram as a social phenomenon: good research--valuable research--takes time to
plan, and the wise sponsor will plan his research program to allow for that time.
Significant research projects on the space program as a social phenomenon should

be planned and financed to allow for a long lead time. The planning and discussing

of major projects should take many months, perhaps even years, before men, money,
energy, resources and good will can be risked confidently on important field studies,
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An understanding of the need for lead time, and allowing for it, will help reduce
the conflict between those who believe that research on human affairs should em-
phasize reflection, speculation and analysis, and those who insist on empirical
research, on 'doing something.' Adequate lead time will permit joining these
two approaches in social science research far more than is usually the case.

In conclusion, we believe that the nature of social science research is such that

the decisions of the sponsor--his goals, attitudes and predispositions--will most
importantly affect the study of the space program as a social phenomenon. This
concentration of influence raises anew the ethical and policy issues discussed in
this chapter (see II:J, K and L). And these issues in turn were relevant to us when
we were designing the research we recommend later in this report. To design this
research, we had to formulate what we believed to be the proper demands and roles
of the two sponsors, NASA and the Committee on Space Efforts and Society. We
present these formulations as parts of Chapters Four and Five. Chapter Four, our
discussion of the role of NASA, precedes our presentation on the role of the Commit-
tee on Space Efforts (Chapter Five) because we believe that a formulation of NASA'!s
role was an important background component when we determined the role of the
Committee and the research program we recommended to it.
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CHAPTER FOUR:

THE ROLE OF THE NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

I. INTRODUCTION

We envision that initial support for research on space efforts as social phenomena
will come largely from the National Aeronautics and Space Administration (NASA).
The decision to support such research raises two questions. First, what general
types of research and specific research projects should be underwritten? Second,
what relationship should NASA have, as sponsor, to those persons or institutions
carrying out the research and to social science research in general?

The first question essentially asks that we determine what research would be 'useful, "
""'valuable, '" or ''urgent'" to NASA., As we pointed out in Chapter Two, this task re-
quires more than a priority listing of social problems worthy of investigation. It
requires a meaningful grouping of social problems into broad categories of social
phenomena so that the more urgent or worthwhile of these categories can be pre-
sented as demanding immediate or first priority study. We list three such cate-
gories in Chapter Three. In Chapter Five we will put forward our suggestions on

the standards to be used in designing or evaluating specific research on space efforts
as social phenomena. Chapter Five also contains our recommendation for a general
research strategy and for specific research projects that the Committee can undertake
itself or can recommend to NASA,

The second question is the topic for discussion in the remainder of this chapter.

Most of our discussion in Chapter Three on the nature of social science research has
a very direct bearing on the role we envision for NASA as a sponsor of such research.
For example, whenever social science research bears on policy matters, it is very
likely to provoke controversy, for such research will often embarrass someone by
raising questions that for the immediate purposes of day-to-day administration might
be better left unasked. Another source of controversy is that social science research
is apt to appear complex to those not accustomed to it, and its results are likely to

be seen as '"obvious'' by those who agree with them or to be felt as irritating and '"'ir-
relevant'' by those who do not. Most importantly, any given administrator or agency
has a tendency to desire immediately useful research, even when there is an initial
commitment in a broader direction. All of us have had sufficient administrative ex-

perience to predict with a high degree of probability that such a demand and desire
will come from NASA eventually in one manner or another. Consequently, the re-
lation of the sponsor to the research is important, for this demand not only raises
the issue of bias but also whether the resulting research accomplishes anything
worthwhile.

As persons with some experience in the study of human affairs, we point out again
that the nature of social science research is such that the most significant contributions
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which it can make to NASA and our nation will be achieved by concentrating on that
work which contributes to organized knowledge as a whole, regardless of the im-
mediate utility of that work. And we also want to emphasize that the tendency which
exists on the part of most grantors--naturally and understandably--to emphasize
practical results, demands that social scientists act as a countervailing force and
vocally call attention to those philosophically and scientifically significant issues
which are of no practical or immediate value, lest such issues be overlooked alto-
gether.

In sum, we emphatically recommend that the National Aeronautics and Space Admin-
istration sponsor social science research in such a manner as to encourage broad,
unfettered inquiry into the nature of space efforts as social phenomena.

The implementation of this policy requires a solution to two problems. First, how
does NASA go about generating sustained social science interest in studying the space
program as a social phenomenon? And second, how does NASA, both organizationally
and operationally, go about sponsoring broad, unfettered social science research
enquiries ?

II. GENERATING SOCIAL SCIENCE INTEREST IN SPACE EFFORTS

A reader should have no doubt by this time that we believe the space program worthy
of extensive social science study as a social phenomenon. Unfortunately, the con-
text within which NASA will undertake a social science research program is one of
general lack of manifest interest in space matters on the part of social scientists. 1
When one couples this lack of interest with the shortage of skilled social science
manpower described in Chapter Three, it is all too apparent that NASA will have

to work hard to interest social scientists and to draw them away from the research
areas to which they are already deeply committed.

Consequently, if NASA is to proceed with an effective social science research pro-
gram, it must develop and maintain rapport with the social science community. A
first step in this direction is to disseminate space information among social scien-
tists.

At present, space does not fit neatly, conventionally, or conveniently into the in-
terests of most social scientists, nor do social scientists see how the problems
generated by space efforts are related immediately or directly to customary social

1. An example of the lack of interest in doing research on space matters which
strikes us as fairly typical is supplied by the following letter: ...'After some
soul-searching, I have decided not to accept your kind invitation to write an es-
say on social indicators. As I thought about secondary consequences of space
exploration, it dawned on me that one of them was that a specialist with a great
deal of work to do was being diverted from his chief concerns. I also came to
appreciate that I am pretty thoroughly antipathetic to our space program, par-
ticularly on its present mammoth scale, with its space race and cold-war assoc-
iations, and with its ill-defined scientific goals. Thus, I could hardly qualify
as a dispassionate observer."
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science research. However, the more social scientists know about the space pro-
gram and the scope of space efforts, the more likely it is that specialists in var-
ious disciplines will perceive implications for their work or areas for worthwhile
social science enquiry.

A number of different methods for accomplishing these educational goals come to
mind. For example, NASA could include social scientists as consultants in the plan-
ning, undertaking and evaluating of various space programs. These men would,

in turn, relay their experiences and impressions to their colleagues through regular
professional communication channels., Social scientists employed within NASA
would serve this same function. Similarly, NASA might educate social scientists

by including them at natural science and engineering conferences, or by encourag-
ing face-to-face meetings between NASA personnel and social scientists. In addi-
tion, NASA might attempt to generate social science interest by asking social scientists
to discuss the ways in which the space program resembles and differs from previous
historical events, and, subsequently, preparing an''Analogy-Disanalogy List."

It is equally important that a few NASA officials keep abreast of social science act-
ivities and ideas, so that they will have a common '"universe of discourse' with the
social science community. This goal can be achieved in part by hiring social sci-
entists to work within NASA (see part III-B). In this way, NASA will be able to
recognize more readily what aspects of its activities are most relevant to the social
sciences, and know the terminology to be used when communicating space program
information and NASA research needs to social scientists. Such an awareness of
social science viewpoints will facilitate communications between NASA and social
scientists, and, most of all, will encourage social scientists to consider doing re-
search on space efforts as social phenomena.

Finally, we wish to stress here that social scientists are relatively unaware of the
engineering and development fields, especially when compared to their knowledge

of the basic natural sciences. Since many of the opportunities and problems of NASA,
and all massive technological efforts, are engineering-development oriented rather

than basic science oriented, we believe that it is of real importance that social sci-
entists learn more about such disciplines and their methods for thinking about problems.
We believe that NASA should sponsor such education, and in this way encourage in-
terest in space efforts through fostering a better understanding by social scientists

of those disciplines (and their practitioners) which underly our space efforts.

Once rapport is established between social scientists and NASA, NASA must organ-
ize so as to generate and sustain continuing interest in space programs and their
study as social phenomena. To do this, specific programs must be devised, and
their principle objective must be to establish an on-going working relationship be-
tween NASA and the social science community, a relationship that is based upon
mutual respect and concerned with the advancement of the social sciences in gen-
eral. Part III of this chapter will describe three methods for achieving this goal.
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III. SPONSORING BROAD SOCIAL SCIENCE RESEARCH ENQUIRIES

While the four methods of sponsoring or encouraging social science research on
space efforts discussed below are not the only methods that could be suggested or
devised, we believe that they all work to implement the goal emphasized earlier in
this chapter: that NASA should sponsor broad, unfettered social science research.
The most significant of these methods, unrestricted grants, is discussed immediately
below, followed by our suggestions concerning in-house employment of social scien-
tists, contractor employment of social scientists, and the endowing of university
chairs and sponsoring of special seminars and conferences.

A. The Need for Unrestricted Social Science Grants

We believe that the most effective method for supporting broad, unfettered social sci-
ence research is through giving unrestricted long-term grants to research institutions,
individuals, and universities. Our arguments for this position follow.

1. Unrestricted grants guarantee the long lead time required for good social sci-
ence research.

Our complete discussion and reasons for making this assertion can be found in Chapter
Three. Briefly, however, given the nature of social science research and our belief
that there is often only the loosest of relations between the original intentions of an
investigator and the actual outcome of a given social science research project, we
conclude that good social science research is characterized by the way in which it

is carried out and by its being reported in such a fashion that its most general im-
plications can be readily inferred. Consequently, the '"experimental' nature of social
science research places great emphasis on the abilities of the researcher and on plan-
ning and thinking through of the research in advance. In sum, good research takes
time to plan, and the wise sponsor will plan his research program to allow for that
time. An unrestricted long-term research grant removes much of the sponsor's
pressure on the researcher to study certain specific problems within a given length

of time. Such grants allow for extensive lead time and free the institution or research-
er to explore the topic area, within mutually agreeable limits perhaps, and thereby
encourage broad enquiry.

2. Unrestricted grants free the researcher from administrative interference on
his abilities and imagination.

Many times a researcher will find it intellectually valuable to redefine his problem
or revise his research techniques after having completed some or even a consider-
able amount of research. Such redefinition may result from seeing new relationships
in his data, or from new information generated by the research itself. Often, 'out-
siders''--even other social scientists--will not understand or will be confused by this
reorientation, and his sponsors may demand that the researcher either return to his
original strategy or spend time explaining and justifying his new definitions or tech-
niques. Unrestricted grants encourage the researcher to pursue the thinking he deems
intellectually valuable and free him from being concerned about explaining all details
to his sponsor. One by-product of these grants, then, is that additional time will be
spent on research rather than on purely administrative matters or in "educating"

the sponsor (see 3 below).
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3. Unrestricted grants reduce the amount of time and funds spent on purely ad-
ministrative matters.

Our experience leads us to conclude that administrative and other non-productive time
tends to be considerably higher in good short-term research operations than in good
long-term operations. This is usually because such short projects have greater dif-
ficulty in securing and keeping qualified auxiliary personnel, both because they lack
employment security and because short-term grants are usually concerned with re-
search topics having limited professional potential. In addition, more time is spent,
proportionately, in dealing with the sponsor (see 2 above) on short-term grants.
Long-term grants certainly provide more employment security, and long-term un-
restricted grants also provide more opportunity to achieve personal goals of profes-
sional development, thereby attracting the most competent and energetic researchers.
Accordingly, the most desirable research results may be achieved by giving very
long-term, unrestricted grants to qualified investigators, providing them with facil-
ities, secretaries and the like over a period of years, and allowing them to work in
the area of their interest.

4, The research results from unrestricted grants are usually viewed as being
less '"biased! than other sponsored research findings.

In many respects this is an important by-product of unrestricted grants. The im-
portance of this appearance depends, of course, on the use to which the research
itself will be put by the sponsor. But, as noted in Chapter Three, part of the per-
suasiveness of the findings is based on their appearing independent of interference
from the sponsor--and unrestricted grants would certainly appear more unbiased
than closely directed, specific, short-term projects.

Obviously, if NASA is to make such unrestricted grants it must have some method
of preventing these funds from being spent wastefully or on research completely un-
related to space efforts. We would like to suggest an indirect and tasteful method
for doing this. As a condition in such a grant, NASA should require that the grantee
spend a certain period, probably a month, each year actually exploring and acquaint-
ing himself with space installations and space activities. The actual assignment
would be subject to the discretion of his NASA liaison administrator. In addition,
NASA could call on him for up to twenty working days every two years as a consul-
tant on any NASA or NASA-related program. Such activity and involvement, we be-
lieve, will lead scholars to search for examples and specific problems illustrating
their general research concerns, and that their curiosity will be aroused about
social phenomena connected with the space program.

B. Employing Social Scientists in NASA

We suggest that NASA employ social scientists in those parts of its operation where
their training and background can be used. For example, social scientists could do
worthwhile work on long-range planning, international relations, manpower utiliza-
tion, training astronauts and space explorers, public relations, economic and bud-
getary analysis, and applications work. In this way NASA would build into its or-
ganization men who understood the usefulness of social sciences and who, in turn,
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could both perform limited social science research in their operational area and
supervise, arrange for, or encourage social science research by others outside
NASA. These men would serve as a channel of communication about NASA activ-
ities to social scientists (see II above) and would thereby help generate research
interest about social phenomena connected with the space program.

We are not suggesting, however, that such activities be regarded as the particular
prerogative of social scientists. And we most emphatically oppose the establish-
ment of any particular social science facility or division within NASA., "Basic" or
significant social science research cannot be done as satisfactorily on an in-house
basis as by organizations outside NASA, for all the reasons discussed in Chapter
Three and above in part III-A. In addition, no operational problem within NASA
that we know about is the chief, exclusive, or sole concern of social science rather
than some other discipline. Finally, the giving of grants is best done as part of
some general procedure, using social science advisors as consultants, rather than
as the research extension of an internal NASA division.

C. Employing Social Scientists in Contractor Operations

For all the reasons presented above, contractors for NASA--for example those con-
cerned with systems development, space exploration, applications, and the like--
are likely to deal with problems which are relevant to social science analysis. In
these areas, at least, NASA, through its contracting and monitoring procedures
oould persuade contractors that social scientists would make useful contributions
both as regular employees and as consultants.

D. Establishing University Chairs and Sponsoring Seminars

In order to develop lasting scholarly interest in space efforts, NASA should endow
university chairs, and sponsor seminars or conferences. Out of such efforts could
come curricula designed to familiarize social science students and teachers with
space efforts and their study as social phenomena, as well as greater familiariza-
tion among natural scientists and engineers with social science. The end product
of such programs should be cadres of sophisticated personnel who will be invaluable
to future social science research on the relation of space efforts to society.

Iv. CONCLUSION

We believe that, by sponsoring social science research in such a manner as to en-
courage broad, unfettered enquiry into the nature of space efforts as social pheno-
mena, the National Aeronautics and Space Administration will best achieve its own
need for excellent social science research and will, at the same time, best benefit
the development of the social sciences in general. We found this belief on our eval-
uation of the nature of social science research, an evaluation which led us to con-
clude that ''good'" social science research is usually the result of the talents of the
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researcher coupled with his being given freedom from restriction and ample lead
time to formulate problems and research strategy. This conclusion, when added

to our evaluation of the usual effects of sponsor demands upon research and re-
searcher alike, causes us to propose that NASA's best vehicle for achieving the

goals stated above is to sponsor social science research through unrestricted, long-
term grants and other similar methods. We note as well that in order to generate
social science interest in studying space program generated social phenomena, NASA
will have to overcome current social science apathy and lack of knowledge about space
efforts. This chapter contains suggestions to help generate such interest.

We realize, of course, that implementing our suggested role for NASA as sponsor

of social science research will require two important elements: organization and
money. NASA will have to establish proper administrative machinery within the
Agency to accomplish each aspect of the social science research process: definition
of sponsor-researcher roles and functions; screening of requests; aliocation of grants;
research requirement planning; research liaison; monitoring; and most impor tantly,
utilization of research findings. We believe that NASA itself knows more about lo-
cating such administrative machinery within the Agency than could any outside organ-
ization. Consequently, other than our firm recommendation that no special social
science division or unit be established, we refrain from recommending specific ad-
ministrative forms and devices within NASA,

As for funding, we repeat an evaluation and recommendation made in Chapter Three.
Social science research can be conducted on any scale of money or manpower. And
there is no direct relationship between the scale of the research and the value of the
finding from that research. However, a ''less than sufficient' scale of social sci-
ence research may well result in waste of social science resources, if only because
such limited research may make visible one piece of a jigsaw puzze not intelligible
without the others. No one knows exactly what is an adequate and feasible scale of
social science research for a project as large as our space efforts, but our best judg-
ment is that one mill of every operational dollar expended by NASA is an appropriate
rate at which to begin.

Though we envision that initial support for research on space efforts as social phen-
omena will come largely from the National Aeronautics and Space Administration, we
believe that it is extremely important for a substantial proportion of research in this
area to come from private foundations, other government agencies, international or-
ganizations, and countries not currently contemplating serious participation in space
efforts. Even if, through unrestricted grants and other such devices, a good deal of
NASA -financed research should be completely objective and uninfluenced by the inevi-
table interest of the grantor in defending its program, an old principle of equity applies
here: the research must appear impartial. This appearance of impartiality is far
more likely when research is financed from different quarters, by sponsors believed
to have different preconceptions.

Some of these issues will again be discussed in Chapter Five, which is a discussion
of the role of a NASA-financed research group: the Committee on Space Efforts and
Society. The chapter contains a discussion of the standards to be used when designing
or evaluating specific research on space efforts as social phenomena, as well as our
recommendation for a general research strategy and specific research projects that
the Committee can undertake itself or recommend to NASA,
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CHAPTER FIVE:

THE ROLE OF THE COMMITTEE ON SPACE EFFORTS AND SOCIETY

I. INTRODUCTION

Throughout this report we have emphasized that the '"experimental' nature of social
science research and its consequent dependence on the talents of the researcher make
it imperative for both sponsor and investigator to allow ample time for problem def-
inition and strategy design. Good research takes time to plan, and the wise sponsor
will plan his research to allow for that time. In Chapter Four, we embodied this
philosophy in our suggestion that NASA use unrestricted, long-term grants when
sponsoring social science research. In this chapter, we will apply the philosophy

to the role of the Committee on Space Efforts and Society as a sponsor and doer of
social science research.

Specifically, we believe that the Committee on Space Efforts and Society should plan

to operate and sponsor projects for a four to five year period in order to produce sound
and significant social science research. That is, more time than the two years of

the Committee's grant is necessary to plan and carry out sound research projects,

and more money than is available in the Committee's grant is needed to finance sign-
ificant projects. We sincerely believe that little meaningful research will result from
operating over a short period with restricted funds, for our experience indicates that
such limitations frequently produce hastily designed and uncompleted projects. We
recognize, of course, that the Committee will have to gather additional funds both to
operate over a longer period of time and to sponsor more extensive research.

We believe that the limited funds of the Committee and the short time period that it
currently proposes to be in operation require a choice among the following three al-
ternatives:

A. to confine Committee activities to surveying those forms of social science
research and philosophical inquiry relevant to massive technological act-
ivities such as the space program; or

B. to engage in preparatory activities such as bibliographies, research plans
and pilot research; or

C. to raise, by application to NASA or elsewhere, the funds necessary for a
four to five year program of supporting specific extensive research
projects.

1. Comment: Such activities will remain uncompleted at the end of the Committee's
currently planned period of operation, and will require great skill in selection
and monitoring to make them as worthwhile as a single larger project.
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We emphatically recommend this last alternative. We are not suggesting, however,
that the Committee commit itself and the American Academy of Arts and Sciences to
a permanent operation. Rather, we believe that there is currently a need to demon-
strate the value of and opportunity for social science research on the social phenom-
ena generated by the space program. By operating over a four to five year period,
the Committee should be able to sponsor and complete enough significant research
for this need to have been shown. At the end of five years, we envision that the Com-
mittee's pioneering efforts will have stimulated enough independent inquiry for the
work to be continued by others, and the Committee could regard its mission as com-
pleted.

In the remainder of this chapter we present our suggestions on the standards to he
used in designing or evaluating specific research on space efforts as social phen-
omena, together with a general research strategy and specific research projects
that the Committee can sponsor, undertake itself, or recommend to NASA,

II. NOTES ON DESIGNING RESEARCH ON THE SPACE PROGRAM AS A SOCIAL
PHENOMENON

In Chapter Three, '"The Nature of Social Science Research,' we presented what we
consider to be the characteristics of '"'good' social science research. All of these
characteristics should be included here as general standards to be used when design-
ing or evaluating research on the social phenomena generated by space efforts, but
we will not repeat them. In addition to these general standards, we believe that a
number of specific criteria should be applied to the study of the relation of space ef-
forts to society.

A. Social science research on the space program as a social phenomenon requires
two activities, search and planning, prior to the actual undertaking of a research
program.

By ''search'" we mean two quite different but connected activities: first, an orderly
review of the tools and conceptualizations of the social sciences in their own right
and in terms of their capacity to cope with new problems; and, second, an orderly
review of productive or promising methods of formulating what are the problems

of (and for) the space effort. By ''planning'" we mean the development of a general
research strategy based upon the search, paying attention both to the needs of social
science and of the space effort, and appropriate to the tools and methods available
or engenderable,

B. Persons doing research on the space program as a social phenomenon should
understand and be able to draw meaningful inferences from the ways in which
previous historical events are analogical to the space program.

For example, the space program represents state sponsored exploration just as did
the voyages of Columbus. Similarly, the space program is analogous to other pro-
grams of massive technological innovation, to previous peaceful focuses of national
purpose, and to other forms of government-private joint enterprise. Such analogies

should be helpful in understanding and foreseeing impacts of space efforts on our society.
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C. Research on the space program as a social phenomenon should be concerned
with immediate, intermediate and long-range impacts and effects.

It is not desirable to define a strategy that would allow research to focus on only one
or two of these time dimensions, since each of the three could be of overriding im-
portance. We do offer the comment, however, that urgency and practical necessity
usually create sufficient pressure to make one attend to immediate issues; and that
we must take care not to neglect intermediate or long-range impacts because they
are less clamorous. These future events are equally (or more) important, and they
must be foreseen and receive adequate research attention.

D. Similarly, research on the space program as a social phenomenon must investi-
gate the immediate, intermediate and remote impacts and repercussions on our
social structure,

In terms of social structure, impacts on the immediate working habits of those di-
rectly involved in the space effort lie at one end of the spectrum, while matters such
as changes in general public attitudes toward science lie at the other. None of the
intervening categories of impacts on social structure should be ignored, although,
again, we must guard against the natural disposition to give most or first attention
to immediate impacts. This need for a wide range of study applies to geographic
impacts as well.

E. All levels of analysis--the person, small group, community, institutions or soc-
iety--are worthy of study as part of research on the space program as a social
phenomenon.

We do, however, recognize that at least one priority for study should be established.
Immediate research attention should be given to those institutions on which the space
effort depends most heavily: the educational system and the research system.

F. Research on the space program as a social phenomenon should give special atten-
tion to the blurring by time and events of what once were sharp, dichotomous dis-
tinctions in our society, such as: public-private; governmental-nongovernmental;
basic-applied; scientific-nonscientific.

G. "Transactional" studies are of crucial importance in a well-conducted program of
research into the space program as a social phenomenon.

That is, research should examine the reciprocal effects on each other of the ''systems"

studied, rather than the unilateral effect of one system cast as an "independent variable'

on the other. For example, we need to know not so much about the ""impact of massive
technological innovation on society' as about the interactions (reciprocal effects) with-

in one social system of those elements most immediately and directly affected and those

not.

2. See Bentley, A. F., An Inquiry into Inquiries, Beacon Press, 1954.
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H. An adequate social science research program on social phenomena generated
by the space program would have as a by-product the development of more ef-
fective means of information retrieval than those presently available to the soc-
ial sciences.

As noted in Chapter Three, the current methods of information retrieval and dissem-
ination in the social sciences are inadequate to the need for knowing about the impact
of space efforts. Thus, good research on the space program as a social phenomenon
should improve the information retrieval techniques of social science as well as
clarify, re?’conceptualize, and reorder the ideas and alleged facts gathered in the
research,

I. Research on the space program as a social phenomenon should be preceded by
a careful examination of how social science should study engineering and dev-
elopment matters.

While in recent years the interdisciplinary general education movement has famil-
iarized social scientists with physics and physiology, it has done very little to in-
struct them in engineering and development. In general, social scientists need to
learn about engineering and development because many of the impacts of our space
program, and all massive technological efforts, are generated by engineering or
development activities rather than by basic science work. In addition, we believe
that it is of real importance for social scientists to know more about such disci-
plines in order to learn whether their methods for thinking about problems are use-
ful in doing social science research.

J. Similarly, engineers and natural scientists should be encouraged to participate
in social science research on the impacts of space efforts.

Experience to date indicates that researchers participating in projects using inter-
disciplinary teams usually find that the members of such teams acquire something

of each others' perspectives and patterns of conceptualization. The gravest obstable
to fruitful interdisciplinary cooperation is the notion that one science, one discipline,
or one point of view is the master and that the others are simply auxiliary, and the
notion that one can divide problems into disciplines is an artificial oversimplification.
Consequently, the fresh viewpoints of engineers and natural scientists may contri-
bute much to developing social science research in this new area of space efforts.
One of the fruits of our emphasis on adequate lead time for planning would be that
the time would be available for fuller cooperation between engineers, natural sci-
entists, and social scientists. This cooperation is especially needed for the kinds

of research we recommend later in this chapter, for this research emphasizes the
interdependence of the different skills needed to study complex issues.

K. Other nations and social scientists from other nations should participate in re-
search on social phenomena generated by space efforts.

A number of benefits would accrue from such international cooperation. First, our
own research would benefit from the participation of social scientists from other

3. See Gross, Bertram, ''Operation Basic,'" Journal of Communications, 1961.
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nations in the study of social phenomena generated in our country by our space ef-
forts. An elementary, yet important and far reaching, tenet of social science is
that our way of looking at the world--layman and scientist alike--is structured by
the process of growing up in our society. As a result, we see things in ways pecu-
liar to those raised in our culture, and miss seeing things or seeing in ways that
others, raised in a different culture, would see. For some purposes--e.g., taking
a national census--our selective vision hardly matters. For others--e.g., depicting
our society as it appears to an insider--it is a partial asset. But for many purposes
--especially for the kind of research we propose--it is a limitation. Of course, the
training of any social scientist should enable him partly to discount this limitation.
But he can never wholly offset it, and could, consequently, gain new insights from
the observations of someone from outside his society.

Second, international cooperation would provide opportunity to study the impact of
space efforts in other societies as well as providing for projects sponsored by other
nations. We have pointed out elsewhere that the auspices under which research is
conducted is very important to an outsider's perception of the value of the research.
So very important, in fact, that well planned research under badly chosen auspices
may be seen as '"biased' or '"worthless.'" In addition, a researcher could be denied
access to data because of fear of or dislike for his sponsor. Above all, credibility
of findings is frequently as much a matter of the quarter from which an assertion is
made as it is of the character of the assertion. This is not just an unfortunate char-
acteristic of social science and its consumers, it is intrinsic to social science. For
all these reasons, as well as for the positive opportunities for cross-cultural study
available through international cooperation, many projects should be organized by
the joint effort of more than one nation--both within and across lines of political ide~
ology.

Third, international cooperation would provide new opportunities to exchange social
science theory and techniques among nations. For example--and though it may offer
peculiar difficulties--mutual benefit could accrue from social science cooperation
between the United States and the U. S. S. R. We have as much to learn from them
as they from us. We have to offer, we believe, a generally more advanced social
science, particularly in sociology, anthropology and psychology. They have, as far
as we know, superior techniques of planning, information funding and retrieval, and
the application of social science. It is not impossible that some movement toward a
cold war detente could emerge gradually from establishing international institutions
which foster communication, cooperation and coordination between the social sci-
ences and scientists of countries on both sides of the walls and curtains.

A primary benefit in better knowledge would alone justify the additional expenditures
of time and money that international cooperation would require. But the bonus of
international trust, understanding and even, perhaps, amity would more than jus-
tify the costs. Indeed, such international cooperation itself would provide a new
kind of social science laboratory for gathering data and observations on the ease or
difficulty of trans-national collaboration in scientific affairs.
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4
III, CONCLUSION: A WORK PROPOSAL

We propose that the Committee on Space Efforts and Society undertake the following
"two-pronged'' research strategy:

First, that the Committee support or organize
systematic research on a limited number of major
research projects. For each of these major pro-
jects we recommend prudent preliminary work that
will include (a) an appraisal of previous relevant
research and related research now in process; (b)
a careful clarification of the topics and concepts on
which the research is being designed; (c) a formu-
lation of preliminary research hypotheses for the
project; (d) where necessary, a preliminary field
survey; and (e) the development of a detailed ''re-
search design,'' Above all, it is essential that
highly qualified people manage and staff each pro-
ject from inception to completion.

Second, that the Committee support smaller scale, unguided inquiries. Many interest-
ing research topics have not been developed sufficiently to warrant committing large
amounts of money to them as major projects. Nor does the Committee have sufficient
funds, at present or in prospect, to support more than a few major projects, Yet

many such topics would benefit from serious scholarly attention in the form of inquiries,
occasional papers, evaluation and thought essays, research proposals and other such
limited investigations. A portion of the NASA grant should be reserved for such smaller
projects. It is likely, of course, that ideas or research developed in this manner will
lead to one or two additional proposals for larger-scale systematic inquiry.

A, Major Projects

We propose five project areas deserving major attention or systematic research, Pro-
jects #1, #2 and #3 suggest research on the impact of space efforts on society. They
are major projects in terms of the funds required for svstematic research, their rele-

4. Comment by the Executive Director: The Committee on Space Efforts and Society
decided that, given the limitations of its grant, this work proposal was more am-
bitious than it could undertake. At the same time, the Committee believed that
the work proposal was worthy of wide consideration and discussion. Consequent-

ly, it is included in this version of the Summer Study Group Report. --
Lewis A, Dexter, 1 February 1963

4b, Some of these preliminary works will represent in themselves worthwhile con-
tributions to knowledge, and, consequently, deserving of separate and seriatim
publication,
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vance to NASA's present concerns, and their yielding significant social science re-
search. These projects will eventually require more funds than are available from
the Committee's present grant, Project #4 recommends a comprehensive examina-
tion of the national goals achieved and impinged on by space efforts. This proposal
relates to the ''national goals'' aspect of the Committee's grant, rather than to '"basic
research.' Consequently, we recognize that it is considerably more risky, both in-
tellectually and administratively, than our other proposals. At the same time, this
proposal is considerably less expensive than the first three, and we suggest that it is
important enough to be funded entirely from the present grant, Project #5 presents a
plea for gathering evanescent historical and anthropological data, an idea which we be-
lieve to be a ''now or never proposition.' We do not propose that the Committee carry
out or fund the proposal itself, but do ask that it publicize the need for gathering such
data, and promote the p5;t'oject to government, libraries, foundations, academic insti-
tutions and individuals.

We believe that qualified personnel can be obtained to manage and staff each of these
projects, though such a discussion is premature at this time., In most cases, the full
costs of any of these projects can be properly estimated only after the preliminary
work we recommended above (III. Conclusion: A Work Proposal) has been completed.

PROJECT #1.: Social Change in Space-Impacted Communities

We propose an interdisciplinary study of communities to determine the effects of
massive technological efforts upon community culture patterns, and, within the frame-
work, to differentiate the effects of massive space efforts from the effects of other
massive technological efforts. This study would examine and compare selected ''space-
impacted' communities with comparable ''non-space impacted' communities. Special
consideration would be given to discovering such things as (a) conscious efforts to mod-
ify or adapt to impact; (b) the role of tradition or the absence of tradition in such com-

5. COMMENTS BY THE EXECUTIVE DIRECTOR: Projects #1, #2, and #3 as pro-
posed involve the actual working out of research endeavors, with the consequent
need for long lead-time and careful planning. In order to undertake any one of
them seriously we will need additional funds. Projects #4 and #5 do not require
as extensive funding. Project #4, a proposal for discussing the relation of nation-
al goals to the space program in terms of political and social philosophy and the
philosophy of science, is easily manageable within the funds of our present grant.
This project ought to be adopted ih full, however, if we are to avoid the trap of
pedestrian short-term views and emphases. The originality and uniqueness of
the proposals in this project lie in the joining together of the different parts of
a unified perspective. Taking each part by itself is precisely the danger we wish
to avoid. Project #5, a proposal to use the resources of the Academy and the
Committee for bringing about a greatly needed pair of international cooperative
research projects and to promote these projects to the academic community, can
also be undertaken within the resources of our present grant. --Lewis A. Dexter,
1 September 1962,
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munities; (c) the degree to which professional or community status is determined by
the individual's relationship to massive technological enterprises and/or to other per-
sons engaged in the same technological enterprises; and the like, The study of social
change in space-impacted communities would unquestionably have to focus on--and
even might develop into--an analysis of the social indicators that one can use validly
to observe changes in culture patterns.

The first step in Project #1 would be to develop criteria for the selection of communi-
ties for study. Concurrent with this first step should be a review of previous commun-
ity studies and studies of professional subgroups having the characteristics of com-
munities, with a view toward discovering in these previous works material or ideas
relevant to the present problem. These efiorts alone, given the present state of the
social sciences and of research on the impact of technology on communities, would be
valuable in and of themselves. The second step in Project #1 would be to begin pre-
liminary field study in some of the communities selected in order to develop and test
research instruments and designs, This preliminary field study would also be an ex-
cellent point at which to explore and assess practical problems of setting up community
studies, e.g. - getting cooperation.

It is our conjecture that the preliminary analyses in Project #l will reveal that the tra-
ditional geojurisdictional or ecological definitions of a community do not uncover the
scientific, technological, engineering '"professional communities'' important to this re-
search., Rather, the members of socio-occupational and associational groupings will
be found to reside over wider geographic areas (such as Florida's Cape Canaveral area
or Massachusetts' Route 128 communities) than that taken in by a community defined in
traditional ecological or geojurisdictional terms. If this finding does come about--and
we strongly suspect that it will--then the design and implementation of our '"community"
study will be more difficult than usual for such studies.

PROJECT #2.: Educational Planning and Manpower Needs

The space program has helped focus new attention on education as an indispensable in-
vestment in technological progress and economic growth, Yet there has been no long-
range, comprehensive educational planning in the USA to provide the context within
which the space program's requirements can be considered. Nor has the space program
itself been translated into specific requirements for the resources probably in shortest
supply: various types of scientists, engineers, technicians and administrative personnel.

6. Additional discussion of this project can be found in an essay by John R, Seeley,
"Proposed Studies of Space Program, Social Change and Community,' in Appendix
A to this report, available separately (mimeograph).
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The objectives of Project #2 are to help fill both these gaps by developing action-orient-
ed proposals concerning (a) the process of long-range educational planning by schools,
corporations and government agencies, and (b) the manpower requirements of space
programs in the USA, with special attention to their implications for educational plans,

(2) Educational planning: Education is defined here as referring to all forms of
organized aids to learning. It includes, but is not limited to, the services provided by
elementary and secondary schools and colleges and universities., It also includes ex-
tra-curricular activities, adult education programs, ''refresher courses' for scientists
and engineers, executive development, supervisory training, apprenticeship, training-
on-the-job, correspondence courses and special TV and radio courses. This concept
of education pays particular attention to the possible trend toward education as a life-
time process of renewal and adjustment, rather than as a one-shot affair that takes
place before one's entry into ''real life,"

Project #2 will include case studies on educational planning by different kinds of organ-
izations~--such as a large industrial corporation, a university, a school board, a
diocese, a State department of education and the U.S. Office of Education. A compara-
tive summary will be made of educational planning in Western Europe and the commun-
ist countries, This will facilitate the testing of a carefully~-prepared set of hypotheses
concerning planning processes in general and educational planning in particular,

As a parallel line of activity in Project #2, a specific set of long-range educational goals
will be postulated. These will include (i) desirable outputs and inputs of the educational
system as a whole, and (ii) specific targets for each major category of educational ser-
vices. These goals will be prepared from the point of view that education must be seen
as a contribution to learning processes and that the result of learning processes can
best be conceived of in terms of a combination of knowledge, abilities and values. The
output goals will include qualitative considerations concerning the effects of education
on personality and culture. The input goals will include major attention to research and
development in learning processes.and teaching methods. The entire set of goals will
be related to probable trends and potentials in the size of the labor force, investment,
consumption and the total output of the economy., Specific proposals will be developed
with respect to the technical or methodological improvement of these goals. Recom-
mendations will also be presented on how a more rational approach to goal-formulation
for education can be developed within the framework of Ame rica's democratic and
pluralistic society,

7. These hypotheses are presented in '"The Administration of Public Schools' by
Bertram M, Gross, Chapter 2 of The Financing of Public Education, a study
prepared for the Carnegie Foundation at the Maxwell School of Syracuse Univer-
sity, to be published in 1963,
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(b) Manpower requirements: On the manpower side, Project #2 will include a
detailed analysis of vari ous projections of manpower needs over the next two decades.
This analysis will include the filling of various conceptual and methodological gaps in
existing projections concerning the nature of ''needs' or '"requirements' and the manner
in which they are estimated. It will also include special attention to the competing de-
mands of teaching and research upon scientific personnel and to possible ways of resolv-
ing this conflict.

In addition to conclusions on manpower requirements as a whole, specific conclusions
will be developed with respect to the manpower requirements of the space program. In
cooperation with NASA, the Aerospace Industries Association and the appropriate labor
organizations, this part of the project will yield detailed estimates of requirements for
different types of scientists, engineers, technicians and administrative personnel. These
estimates will be grounded on the empirical examination of manpowe r supply problems
faced by NASA contractors and subcontractors. Special attention will be given to current
and improved ways of coping with the obsolescence of knowledge and skills among space
engineers and scientists as well as among others employed in space programs.

(c) Possible conferences: Plans will also be made for possible conferences on
national educational goals at which the preliminary results of this project--along with
relevant contributions from other participants--would be presented. Conferences of
this type might lead to the crystalization of formal processes for the continuous and
cooperative formulation of national educational goals in the USA and could thus be a major
aid to improved educational planning by school boards, State agencies, universities,
busine ss enterprises and labor and professional organizations.

PRQOQJECT #3.: Research Relevant to the Control of the Processes
of Massive Technological Innovation

The processes of technological innovation must be clearly unde rstood before they can
be controlled to achieve our national goals. (See Project #4). We therefore propose
an analysis of these processes set within a context of the broad historical development
of technological innovation in the United States and other countries, Several studies
that might comprise such an analysis are listed below. They can be undertaken inde-
pendently, or designed as interdependent parts of a whole.

(a) An historical analysis of the processes of technological innovation: This study
would focus on the evolving roles of private vs. government-sponsored R & D, as these
roles are shaped by the new requirements of the innovative process. At least three
major aspects of the process would be examined: (i) the sources of basic ideas and
their relation to development, (ii) the nature of development and the areas of uncertain-

ty, and (iii) the changing character of risk and uncertainty,

A number of currently accepted generalizations require thoughtful study. For example,
many assume that today '""R & D' necessarily involves enormous financial resources.
Yet close examination of the actual processes of innovation might reveal that basic re-
search is still relatively inexpensive, but that development has become so costly that
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it often requires some kind of government support,

Another major assumption is that government-sponsored massive technological innova-
tion (MTI) efforts are essentially programs of advanced engineering development. If
this assumption is correct, then the operational successo of MTI programs is virtually
assured. Yet MTI programs nevertheless are run as if there were great uncertainty
with respect to the pathways to success, time of completion, and ultimate cost. Con-
sequently, such programs are government domain for private financial efforts are
necessarily limited to programs that are less uncertain in these three areas, These
private programs are also slower in pace and smaller in magnitude. The findings of
this study would have a strong bearing on public policy with respect to future MTI
undertakings. For example, the assurance of successful outcomes to seemingly risky
undertakings might encourage private enterprise to initiate major civilian programs to
meet national goals.

(b) The effect of MTI programs on economic growth: The overall effect of techno-
logical innovation on employment, output and economic growth is barely understood.
What is needed, according to Heilbroner, is 'a 'unified' theory of technology--a theory
which will bring together both the impetus and the undertow of technological progress
as it affects the economic process.' A step towards such a theory would be a study of
the effect of MTI programs on economic growth,

The importance of such a study lies in the testing of a key hypothesis: that government-
sponsored MTI programs offer a fundamental policy lever by which the public might to
some degree control the rate of economic growth, Economic growth is believed to de-
pend largely on the rate of technological innovation, Important technological innova-
tions now appear to be increasingly less dependent on market forces and more dependent
on the deliberate efforts of massive programs. Many of the latter are so expensive and
uncertain that they require public funding. Public funding, in turn, makes possible
some public control over the rate of technological innovation and, therefore, over the
rate of economic growth, We recommended that the work on this proposal be limited
initially to a research design that will test the feasibility of accomplishing the larger
effort within the resources available,

(c) A study of planning innovation: the advance selection of possible civilian MTI
objectives: At some time in the future it might become feasible to apply the MTI pro-
cess to meeting civilian needs., In that event the otherwise inevitable time lag would
be eliminated if we had at hand a roster of technological projects that corresponded
with the government's R & D capabilities. This calls for a study now of large-scale
engineering needs that cannot be met by private enterprise alone., The focus might be
on projects needed by the public sector of the economy.,

(d) A program for transferring management approaches to those concerned with
large-scale public undertakings: Perhaps the most valuable by-products of the govern-
ment's MTI programs are the new approaches developed for solving problems on a sys-
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tems basis and for planning large-scale efforts against the uncertain ties of the future.

We propose that NASA personnel work with private and government groups interested
in learning to use the systems analysis approach in the solution of different physical
problems of public concern., We suggest that, initially, one major urban problem be
identified and worked out on a trial basis. Tk process of transfer would be the ob-
ject of study, with special reference to applicability between settings and ease of trans-
fer of techniques,

We also recommend that NASA study its own planning processes, generalize on them
and publish the results. Again, we would like to find out how one segment of the society
may learn most profitably from the experience of another. NASA should subsequently
hold periodic conferences with urban planners and others who are interested in the plan-
ning problems associated with large-scale efforts and uncertainty, and the process of
mutual teaching and learning should be studied and reported upon.

PROJECT #4.: Space Programs and National Goals

Space programs comprise a vast series of activities intimately related to many of
America's most important national goals. This is presumably the reason for the speci-
fication in NASA's grant to the Academy that the Academy's research work include '"in-
vestigation of the means by which the nation's resources may be mobilized for the
achievement of national goals developing from advances in science and technology, with
emphasis on those goals and advances as may be particularly related to NASA objec-
tives, "

Projects #l, #2 and #3 each touch upon a different aspect of the relation between space
programs and major national goals, Project #1, the proposal on space-impacted com-
munities, deals with economic growth, democracy and individual self-development at

the community level. Project #2, the proposal on educational planning, focuses on
education for individual self-development and on manpower planning for economic growth,
And, Project #3, the technological innovation study would deal with both economic growth
and democratic institutions,

This project in contrast, concentrates upon the broad set of relations between space ef-
forts and major national goals. It involves three major lines of inquiry:

(a) an identification of the more important national
goals related to the space program (such as
peace, economic growth, democracy, national
prestige, and personal self-development), with

8. Additional discussion of this project can be found in an essay by Sumner Myers, ""A
Study of Technological Innovation' and in testable hypotheses based on this essay
by Harold Mendelsohn, both in Appendix A to this report, available separately
(mimeograph).
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attention in this context to the various meanings
attached to each by different groups, the varying
amounts of emphasis placed upon each, and the
open and latent conflicts among them;

(b) an analysis of major ways in which space programs
may impinge upon each of these goal areas, with
attention to whatever obstacles and conflicts may
impede contributions toward goal attainment by
NASA and NASA's contractors and cooperating
agencies; and

(c) an identification of major choices facing NASA and
NASA's contractors and cooperating agencies with
respect to contributions toward the attainment of
such national goals, together with an analysis of
the advantages and disadvantages of alternative
courses of action,

The first stage in Project #4 will be an across-the-board ''first approximation' which
will attempt to deal with each of the above points in preliminary terms. This prelimi-
nary document will be prepared in close cooperation with many participants in, and ob-
servers of, the space programs. It may serve as the basis for various seminars and
conferences, as well as for the preparation of the more intensive analyses.

The next stage in Project #4 could be a series of very detailed analyses of the relation-
ship of the space program to specific national goals. The higher priority of study will
be given to the goals of peace and economic growth. On each of these analyses, cooper-
ation and assistance might be obtained from leading experts in relevant fields, from

the agencies of government most concerned with these matters, and from industry and
labor., However, as distinguished from Projects #l, #2 and #3, it is not undesirable

to consider each part of this project as a separate matter. (Except, of course, that
controversial discussion in the first stage might make it more difficult to get support
for later stages; and yet unless the discussion in the first stage is controversial, its
value is doubtful),

PROJECT #5,: Gathering Evanescent Historical
and Anthropological Data 8b

From the standpoint of anyone interested in the study of man, one of the tragedies of
the twentieth century has been the high death rate of ways of living and behaving. Rapid
technological change, bringing with it the speedy dissemination and adoption of new
work processes and new patterns of living, has, at the same time, meant the replace-
ment of existing patterns of culture and technology. Insofar as the space program in-

8b. Mr. Derek de Solla Price dissents from this proposal.
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volves even more systematic technological change than we have experienced before,
then it will destroy existing ways of life and scrap old technology even faster than in
the past.

We propose that it is important to record such evanescent historical and anthropologi-
cal data for posterity, A few cultures and societies have been recorded by a brilliant
and imaginative observer such as Margaret Mead. Many societies and cultures have
been permitted to die without any informed observation from an anthropological and
historical standpoint. Others are now dying; and, in many other instances, although
the pattern of life is effectively dead, there still remain people who remember enough
about it so that picture of these dead societies could be reconstructed.

Much of what we know about human behavior and the human personality has been learned
from getting outside our own cultural boundaries through anthropological studies, In-
deed, other cultures play a role in social science somewhat similar to that which extra-
terrestrial observation of the planet may play (and from an imaginative standpoint al-
ready has played) in physics and some branches of biology. The irony of the situation
is that the very technological factors which are making it possible for us to get outside
this planet are destroying the varieties of culture patterns which could be studied to
widen our knowledge of human behavior on this planet. Accordingly, it would be a par-
ticularly appropriate action to use funds supplied under the space program to capture,
while it is still possible, some of the evanescent data about other cultures and culture
patterns, Oddly enough, there has probably been more emphasis on disappearing
species of birds than on disappearing patterns of culture; and while there has been world-
wide cooperation on an International Geophysical Year no similar cooperation has oc-
curred for international recording of disappearing ways of life,

Actually, it would take much longer than a year (we would judge it will take five years),
to organize and record in the field what we should record, for example, about those
sections of Ethiopia relatively untouched by modernization; about highland groups in New
Guinea before the U.S. and the Indonesians alter their ways of living; about the Caribbean
Islands or the Colombian villages least touched by modern technology; and so on. There
is also, of course, a need to record those patterns of life and occupations within our

own country and Western Europe which may disappear because of space efforts and which
are also of anthropological significance. For example, there have been few anthropolo-
gical studies of gypsies.

Similar arguments concerning the need to record evanescent data also apply to the his-
tory of technology. It is our understanding that even in the field of space technology,
working models of methods not actually put into operation are destroyed, forgotten or
lost, This loss is probably even truer of working papers, half-developed suggestions,
and the like. Yet the history of science and technology shows that such information is
invaluable, both for reconstruction of what actually happened, and sometimes for re-
examination of conceptions and approaches.

9. It may be observed that one thing which the U.S.S.R. and U.S.A. have in common
is that, since 1830, each of them has destroyed many cultural variants of the great-
est scientific interest, often with no trace left of the old way of living. To go a
little further back, how unfortunate it is that our records about the Scotch Highland-
ers' unique culture patterns are so partial and biased!
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{(a) Recommendation #l., We recommend that the Academy undertake under its
present grant from NASA the following activities:

(i) the planning and design of an International
Social Anthropology Quinquennium focus-
ing on the issues discussed above.

(ii) the promotion of such an idea, through coop-
eration with Fellows of the Academy, in rele-
vant academic journals, associations, and
media, and also through science writers and
editorialists in the prestige press,

(b) Recommendation #2., We recommend that the Committee on Space Efforts and
Society appoint a consultative subcommittee on the history of technology in regard in
to the space program, and that this subcommittee attempt to determine how best to work
with NASA in making certain that information likely to be of interest to future historians
of science and technology be captured and recorded.

B. Support for Unguided or Unanticipated Projects

We believe that it would be wise for the Committee to reserve a portion of the NASA
grant for the support of smaller scale, unguided inquiries unrelated to the five projects
outlined above. In this category would fall such topics as:

1, the social aspects of past explorations and
discoveries;

2, the problem of anticipating confrontation with the
unknown, including the possibility of superior
forms of life; and

3, the establishment of colonies in outer space.

11
Several proposals and explorations have already been developed.

10. Additional discussion of this project can be found in an essay by Lewis Dexter,
'""Data Collection, Especially the International Social Anthropology Quinquennium, '
in Appendix A to this report, available separately (mimeograph).

11, An interesting proposal for such limited research is contained in the essay by
Harold Mendelsohn, '""A Proposal for a Pilot Study of Anxieties and Anxiety-
Laden Fantasies That Are Induced by Space and Space-Related Phenomena, '
in Appendix B to this report, available separately (mimeograph).
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APPENDIX A

Detailed Statements on the Research
Projects Proposed In Chapter Five

Contents

Project #1:

Seeley, John R., "Proposed Studies of Space Programs, Social Change

and Community, "

Project #3:
Myers, Sumner, "A Study of Technological Innovation. "

Mendelsohn, Harold, '"Testable Hypotheses Derived From Myers' Essay. "

Project #5:

Dexter, Lewis A., '""Data-Collection, Especially the International Social
Anthropology Quinquennium."

APPENDIX B

General Essays by Members of the Summer Study Group

Contents
Gross, Bertram M., '""The Applicability of the R & D Concept to the Social Sciences. "
Harris, William, "Some General Observations."

Lerner, Abba P., "A Macro-Analytic Approach to the Space Effort."

Mendelsohn, Harold, "A Proposal for a Pilot Study of Anxieties and Anxiety-Laden
Fantasies that are Indiced by Space and Space-Related Phenomena'

Seeley, John R., "An Alternative Focus."

For copies of any individual essay in Appendix A or B please write: The Committee
on Space Efforts and Society, 12 Garden Street, Cambridge 38, Massachusetts
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